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(54) REFLECTION-TYPE LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PURPOSE: To provide a reflection-type liq. crsytal display device 
capable of bright screen display, with the display defect hardly 
caused and excellent in reliability. 

CONSTITUTION: This reflection-type liq. crystal display device is 
provided with a backelectrode plate 1 having a light reflecting 
metallic electrode 12, an electrode plate 2 on the observer side 
opposed to the back electrode plate and having a transparent 
electrode 22 and a liq. crystal substance 4 sealed between both 
electrode plates. The metallic electrode 12 consists of a silver-alloy 
thin film contg. a metal (e.g. Mg) easier to oxidize than silver. The 
thin film of silver alloy is firmly attached to the glass substrates 1 1 
and 21 constituting the back electrode plate as compared with the 
thin film of silver alone, the alloy is hardly aggregated by heating, and 
the damage of the metallic electrode or its release from the 
substrate is prevented because of its high hardness when the display 
device is assembled or operated. Accordingly, the desired reflection- 
type liq. crystal display is provided. 
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CLAIMS 



[Claim(s)] 

[Claim 1] An observer lateral electrode board which counters a back plate board which has a metal 
electrode of light reflex nature, and this back plate board, and is arranged, and has a transparent electrode, 
In a reflective mold liquid crystal display which is equipped with liquid crystal material enclosed among two- 
electrodes boards, such as this, impresses voltage between the above-mentioned metal electrode and a 
transparent electrode, is made to drive liquid crystal material, and carries out a screen display A reflective 
mold liquid crystal display characterized by consisting of thin films of a silver alloy with which a metal 
electrode of the above-mentioned light reflex nature contains a metal which is easy to oxidize from silver. 
[Claim 2] A reflective mold liquid crystal display according to claim 1 characterized by a metal which is 
easy to oxidize from silver consisting of 1 or two or more kinds of metals which were chosen from 
magnesium, aluminum, titanium, a zirconium, and a hafnium. 

[Claim 3] A reflective mold liquid crystal display according to claim 2 characterized by consisting of thin 
films of a silver alloy with which a metal which is easy to oxidize from silver consists of 1 or two kinds of 
metals which were chosen from magnesium and aluminum, and a metal electrode of light reflex nature does 
0.5-30atm % content of the above-mentioned metal. 

[Claim 4] A reflective mold liquid crystal display according to claim 2 characterized by consisting of thin 
films of a silver alloy with which a metal which is easy to oxidize from silver consists of two or more kinds 
of metals containing titanium or titanium, and a metal electrode of light reflex nature does 0.5-50atm % 
content of the above-mentioned metal. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] ^ 

[Industrial Application] A screen observer starts the reflective mold liquid crystal display which has the 
metal electrode of light reflex nature to the back plate board located in the opposite side, and an especially 
bright screen display is possible for him, and it is hard to produce a display defect, and this invention 
relates to the reflective mold liquid crystal display which was moreover excellent in reliability. 
[0002] 

[Description of the Prior Art] That principal part consists of liquid-crystal material generally enclosed 
between the electrode board of a pair with which the electrode was arranged, and electrode boards, such 
as this, and a liquid crystal display controls its transparency and un-penetrating by the polarization film, 
and performs a screen display while it controls the plane of polarization of the light which the orientation 
condition of liquid crystal material is changed and penetrates this liquid crystal material by impressing 
voltage to the above-mentioned inter-electrode one. And as this kind of a liquid crystal display, the light 
source (lamp) is arranged on the rear face or the side of the above-mentioned back plate board, and the 
formula transparency mold liquid crystal display with a built-in lamp of the back light mold to which 
incidence of the light is carried out from a back plate board side, or a light guide mold has spread widely. 
[0003] However, in the formula transparency mold liquid crystal display with a built-in lamp, in order that 
power consumption with the lamp might consume displays of other classes, such as CRT and a plasma 
display, and the power of an abbreviation EQC greatly, the feature of the low power of liquid crystal display 
original was spoiled, and it had the defect that use of the long duration in a carrying place became difficult. 
[0004] On the other hand, while making it reflect by the light reflex material in which incidence of the 
outdoor daylight, such as indoor light and the natural light, was carried out from the electrode board (an 
observer lateral electrode board is called) located in the observer side of equipment, and this incident light 
was prepared by the above-mentioned back plate board, without building in such a lamp, the reflective mold 
liquid crystal display which carries out a screen display by this reflected light is also known. And in this 
reflective mold liquid crystal display, since a lamp is not used, power consumption has the advantage that it 
is small and equal to a long duration drive at a carrying place. 

[0005] As such a reflective mold liquid crystal display, for example, the thing which formed the metallic 
reflection board a3 in the rear face of the back plate board a as shown in drawing 4 , Or although what 
constitutes the electrode a2 of the back plate board a from a metal thin film of light reflex nature, is made 
to reflect incident light with this electrode a2, and carries out a screen display is known as shown in 
drawing 5 Since there is a defect that the display screen constituted with the liquid crystal material c in 
the reflective mold liquid crystal display shown in drawing 4 is reflected in the above-mentioned metallic 
reflection board a3, produces an image, and is observed by the duplex, the reflective mold liquid crystal 
display shown in drawing 5 which does not have such a defect occupies the mainstream. In addition, b 
shows the observer lateral electrode board and the sealant which liquid crystal material and d unify with a 
polarization film, and e makes unify [ c ] the back plate board a and the observer lateral electrode board b 
by the periphery among drawing 4 - 5. 
[0006] 

[Problem(s) to be Solved by the Invention] By the way, as a metal electrode a2 of the light reflex nature 



included in the reflective mold liquid crystal display of drawing 5 , conventionally, although it is cheap and 
the aluminum thin film excellent. in the rate of a light reflex is used widely In order that the light reflex 
engine performance may fall with this oxidation that it is easy to oxidize by moisture or the base and an 
aluminum thin film may tend to cause a display defect with time, the silver thin film which has high 
resistance to moisture or a base is used as the above-mentioned metal electrode a2 in recent years. 
[0007] However, also when it replaced with an aluminum thin film and a silver thin film was applied, it has 
the trouble as shown below and still had the room of an improvement. 

[0008] First, there was a problem to which the above-mentioned silver thin film does not have good 
adhesion, and a silver thin film tends to exfoliate from a substrate the assembler of a liquid crystal display 
degree and during an equipment drive to the substrate which constitutes a back plate board, and the silver 
thin film had the problem which will be easy to damage if the physical force acts on the surface in the case 
of [ like the assembler of a liquid crystal display ], since the degree of hardness is not not much high. 
[0009] Furthermore, the heat treatment process at the time of the assembly of a liquid crystal display (for 
example, the back plate board a and the observer lateral electrode board b are piled up through sealant e) 
The production process which carries out heating pressurization and which is united with 200-300 degrees 
C, Or in order to be stabilized and to carry out orientation of the liquid crystal, it had the trouble which 
irregularity is formed in the silver thin film surface of this condensation that it is easy to condense a silver 
thin film according to that heating operation spherically, and is easy to spoil that reflective engine 
performance at the time of the production process which heat-treats that orientation film at 200-300 
degrees C. 

[0010] This invention was made paying attention to such a trouble, the exfoliation or damage on a metal 
electrode cannot take place easily the assembler of a liquid crystal display degree, or during an equipment 
drive, and the place made into the technical problem continues at a long period of time, and a bright screen 
display is possible and it is in offering the reflective mold liquid crystal display with which a display defect 
cannot happen easily. 
[0011] 

[Means for Solving the Problem] Namely, a back plate board with which invention concerning claim 1 has a 
metal electrode of light reflex nature, An observer lateral electrode board which counters this back plate 
board, and is arranged, and has a transparent electrode, It is premised on a reflective mold liquid crystal 
display which is equipped with liquid crystal material enclosed among two-electrodes boards, such as this, 
impresses voltage between the above-mentioned metal electrode and a transparent electrode, is made to 
drive liquid crystal material, and carries out a screen display. A metal electrode of the above-mentioned 
light reflex nature is characterized by consisting of thin films of a silver alloy containing a metal which is 
easy to oxidize from silver. 

[0012] And moreover, when a metal electrode of light reflex nature is constituted from an above- 
mentioned silver alloy, exfoliation and damage on the above-mentioned metal electrode stop easily a thin 
film of a silver alloy with which a metal which is easy to oxidize from silver was contained having good 
adhesion with a substrate compared with a thin film of a silver simple substance, and condensation being 
unable to take place easily due to a heating operation, and being able to happen, since a degree of 
hardness is also high an assembler of a liquid crystal display degree, and during an equipment drive. 
[0013] Therefore, it becomes a bright screen display is possible and possible to offer a reflective mold 
liquid crystal display which was [ that it is hard to produce a display defect ] moreover excellent in 
reliability. 

[0014] A metal with the high binding energy is said that it is easy to combine with an oxygen atom at silver 
as compared with a metal which is easy to oxidize from silver in such technical means, therefore, generally 
such a metal can be judged according to a metaled electron affinity (the one where an electron affinity is 
smaller tends to become a cation, and it is easy to combine it with an oxygen anion), electronegativity, a 
work function, ionization potential, etc. Moreover, since binding energy of a metal atom and an oxygen atom 
is high, the melting point of the metallic oxide becomes high. And a silver alloy with which such a metal was 
contained demonstrates strong bonding strength to a substrate with metallic-oxide metallurgy group ion 



contained in this alloy at a minute amount. For example, when a substrate consists of glass, an oxygen 
anion, the above-mentioned metallic oxide, or a metal ion on this surface of a glass substrate joins 
together by strong bonding strength. For example, magnesium, aluminum, titanium, a zirconium, and a 
hafnium can be used, and two or more kinds of metals, such as this, may be made to contain in the above- 
mentioned thin film as such a metal. Invention concerning claim 2 relates to invention which specified the 
above-mentioned metal. 

[0015] That is, invention concerning claim 2 is characterized by a metal which is easy to oxidize from silver 
on the assumption that a reflective mold liquid crystal display concerning invention according to claim 1 
consisting of 1 or two or more kinds of metals which were chosen from from among magnesium, aluminum, 
titanium, a zirconium, and a hafnium. 

[0016] In addition, in order to fully raise adhesion force with a substrate, it is desirable to contain the 
above-mentioned metal which is easy to oxidize from silver in a silver alloy which constitutes a metal . 
electrode more than 0.5atm(s) % f and in order to prevent condensation at the time of heat treatment more 
certainly, containing more than 2atm(s) % is desirable. Moreover, since the resistance of the above- 
mentioned silver alloy falls with an increment in an addition of metals, such as this, and oxidation by 
moisture or base becomes easy to take place when the above-mentioned metal is magnesium, aluminum, or 
these both, as for the above-mentioned metal content in a silver alloy which constitutes a metal electrode, 
limiting to below 30atm(s) % is desirable. On the other hand, since there is a possibility that the corrosion 
resistance of the above-mentioned silver alloy may become high too much with an increment in an addition 
of metals, such as this, the etching may become difficult, and process tolerance of an electrode pattern 
may fall when the above-mentioned metals are two or more kinds of metals containing titanium or titanium, 
as for the above-mentioned metal content in a silver alloy which constitutes a metal electrode, limiting to 
below 50atm(s) % is desirable. Invention concerning claims 3 and 4 is made based on such a reason for 
technical. 

[0017] Namely, invention concerning claim 3 is premised on a reflective mold liquid crystal display 
concerning invention according to claim 2. A metal which is easy to oxidize from silver consists of 1 or two 
kinds of metals which were chosen from magnesium and aluminum. A metal electrode of light reflex nature 
the above-mentioned metal 0.5-30atm % content and invention which is characterized by consisting of thin 
films, of a silver alloy to carry out, and relates to claim 4 A metal which is easy to oxidize from silver on the 
assumption that a reflective mold liquid crystal display concerning invention according to claim 2 It consists 
of two or more kinds of metals containing titanium or titanium, and a metal electrode of light reflex nature 
is characterized for the above-mentioned metal by consisting of thin films of a silver alloy to carry out 0.5- 
50atm % content. 

[0018] In addition, in order to raise further a degree of hardness of a metal electrode of the above- 
mentioned light reflex nature and to prevent with a blemish, minute amount content of other elements may 
be carried out into the above-mentioned silver alloy. As such an element, metallic elements, such as V, Nb, 
Ta, Cr, Mo, W, Mn, Fe, nickel, Co, Cu, and Zn, are mentioned, for example. Moreover, nonmetallic elements, 
such as Si, P, Bi, and Sb, may be added. 

[0019] Next, on a substrate of a back plate board, the above-mentioned metal electrode of light reflex 
nature can form a thin film of a silver alloy which has the same presentation as the above-mentioned metal 
electrode, and can form it by carrying out patterning of the above-mentioned thin film according to a well- 
known FOTORISO process. And a method of using as a target a silver alloy which has the same 
presentation as this thin film, for example, and carrying out sputtering as a method of forming the above- 
mentioned thin film, or a method of making the above-mentioned silver alloy a source of vacuum 
evaporationo, and carrying out vacuum deposition is mentioned. Moreover, it is possible to expose both 
sides of silver and the above-mentioned metal on the surface partially, respectively, to consider as a target, 
and to form a thin film of the above-mentioned silver alloy by carrying out sputtering by arranging silver 
and a metal which is easy to oxidize from this by turns (for example, the shape of the shape of a stripe, 
and a concentric circle), or laying on silver the above-mentioned metal which is easy to oxidize from silver 
partially. In this case, it depends on a ratio of a silver exposure product and an exposure product of the 



above-mentioned metal for a presentation of a thin film formed. Moreover, it is also possible to form 
membranes by ion plating. 

[0020] Moreover, as a substrate which a thin film of a silver alloy is formed and constitutes a back plate 
board, a glass substrate is mentioned, for example. Moreover, in addition to this, application of plastic film, 
a plastics board, etc. is also possible. This substrate may be colored not only transparence but black, white, 
and other colors. In using a black thing as a substrate, it becomes possible to prevent reflection of light 
which carried out incidence to a part to which the above-mentioned metal electrode does not exist, and to 
aim at improvement in contrast of the display screen, without forming a protection-from-light film in a gap 
part of a pixel of a liquid crystal display, and a pixel (about pixel Mabe). Moreover, when a liquid crystal 
display uses it in a bright room with much indoor light, while performing a screen display using the above- 
mentioned indoor light, it is desirable to use a transparent substrate in the case of a reflective mold liquid 
crystal display of a transflective form which builds a lamp in the interior of equipment in preparation for the 
time of using it in a dark room which runs short of this indoor light. 

[0021] Moreover, it precedes forming a thin film of a silver alloy on the above-mentioned substrate, and 
processing which raises adhesion force of this thin film and substrate can also be performed to the 
substrate surface. As such surface treatment, UV irradiation and plasma treatment are mentioned, for 
example. Moreover, since the above-mentioned adhesion force is raised, it precedes forming a thin film of a 
silver alloy, and a chromium thin film and an ITO thin film can also be formed on a substrate. And when an 
ITO thin film is formed, this ITO thin film is transparent, and it becomes possible [ without preparing a 
protection-from-light layer in parts other than this pixel by carrying out patterning of the above-mentioned 
thin film to a rectangle-like pixel pattern, while carrying out patterning of this ITO thin film to the shape of 
a stripe, since it moreover has conductivity ] to prevent a light reflex of this part and to raise contrast of 
the display screen. 

[0022] On the other hand, as a substrate which constitutes an observer lateral electrode board, 
transparence substrates, such as a glass substrate, plastic film, and a plastics board, can be applied, and 
transparence electric conduction films, such as ITO and a Nesa membrane, can be applied as a transparent 
electrode. Moreover, it is also possible to scatter display light, to make an angle of visibility of the display 
screen expand, or to prepare [ prepare a light-scattering layer in this observer lateral electrode board, ] a 
color filter layer in it, and to color and carry out color display of the display light to it. A light-scattering 
layer may be prepared in any of the inside in contact with liquid crystal material of the above-mentioned 
substrate, or an outside in contact with a polarization film. As such a light-scattering layer, what 
distributed a particle from which this and a refractive index differ is applicable into a transparence resin 
binder, for example. As such a particle For example, MgF2, CaF2, LiF, NaF, BaF2, Si02, Ti02, Hf02, MgO, 
CaO, aluminum 203, Sn02 and PbO, Sb205, Zr02, non-subtlety powder of Ce02 grade, Or impalpable 
powder of fluororesins, such as PTFE (polytetrafluoroethylene), Amorphous polyolefine impalpable powder, 
a bead of the poly divinylbenzene, a hollow bead of polystyrene, the Pori Sail John impalpable powder, 
impalpable powder of a fused quartz, impalpable powder of fluoride content silica glass of FK-6 grade, etc. 
can be used. Moreover, it is also possible to split-face — ization-process the surface of the above- 
mentioned substrate and to use this surface instead of a light-scattering layer. 

[0023] Moreover, a color filter layer by print processes which printed and formed ink containing a coloring 
matter in a pixel pattern as the above-mentioned color filter layer, A color filter layer by staining technique 
which dyed transparence resin a pixel pattern and formed it, Or a color filter layer by pigment content 
powder method which carried out exposure and development and which was formed in a pixel pattern 
according to a FOTORISO process after applying photosensitive transparence resin containing a coloring 
matter, A color filter layer by electrodeposition process which a pixel pattern was made to electrodeposit 
an electrodeposition paint containing a coloring matter, and formed it, Well-known color filter layers, such 
as a color filter layer by xerography which a toner containing a coloring matter was made to adhere to a 
pixel pattern according to a xerography, and formed it, can be used. 

[0024] In addition, since electric resistance is small as compared with a transparent electrode of an 
observer lateral electrode board, as for a metal electrode concerning this invention, it is desirable that a 



liquid crystal display uses the above-mentioned metal electrode as a scan lateral electrode in the case of a 
passive-matrix drive method (mainly applied when liquid crystal material or its orientation condition is STN, 
ECB, a HOMEOTORO pick, or antiferroelectricity liquid crystal), and uses a transparent electrode of an ^ 
observer lateral electrode board for it as a signal electrode. Moreover, in the case of a thing of a active- 
matrix drive method equipped with driver elements (TFT etc.) which make liquid crystal material drive for 
every pixel, a driver element may be prepared at any of the above-mentioned back plate board and an 
observer lateral electrode board. 
[0025] ' - . 

[Function] According to invention concerning claims 1-4, the metal electrode of the light reflex nature 
prepared in the back plate board of a reflective mold liquid crystal display Consist of thin films of the silver 
alloy containing the metal which is easy to oxidize from silver, and the thin film of the above-mentioned 
silver alloy has good adhesion with the substrate which constitutes a back plate board compared with the 
thin film of a silver simple substance. And the condensation cannot take place easily due to a heating 
operation, and moreover, since the degree of hardness is high, it becomes possible to prevent beforehand 
damage and the exfoliation from a substrate of the above-mentioned metal electrode the assembler of a 
reflective mold liquid crystal display degree, and during an equipment drive. 
[0026] 

[Example] Hereafter, the example of this invention is explained to details with reference to a drawing. 
[0027] [Example 1] the reflective mold liquid crystal display concerning this example The observer lateral 
electrode board 2 which countered the back plate board 1 and this back plate board 1 , and has been 
arranged as shown in drawing 1 , The principal part consists of a sealant 3 which makes the two-electrodes 
boards 1 and 2, such as this, unify by the periphery, liquid crystal material 4 enclosed among the two- 
electrodes boards 1 and 2, such as this, and a polarization film 5 by which the laminating was carried out to 
the external surface of the above-mentioned observer lateral electrode board 2. The above-mentioned 
back plate board 1 on a glass substrate 1 1 and this glass substrate 1 1 with a thickness of 0.7 micrometers 
Moreover, width of face of 315 micrometers, It consists of metal electrodes 12 which consist of the thin 
film (0.2 micrometers in thickness) of the silver alloy which is prepared in a pitch 330micrometer stripe 
pattern, and does 4atm(s) % content of magnesium. The observer lateral electrode board 2 on a glass 
substrate 21 and this glass substrate 21 with a thickness of 0.7 micrometers On the other hand, width of 
face of 315 micrometers, It consists of transparent electrodes 22 which are prepared in a pitch 
330micrometer stripe pattern (stripe pattern of the direction which intersects perpendicularly with the , 
above-mentioned metal electrode 12), and consist of a transparence electric conduction film with a 
thickness of 0.24 micrometers. 

[0028] And this liquid crystal display is manufactured according to the following production processes. 
[0029] First, the silver alloy which does 4atm(s) % content of magnesium was used as the target, the thin 
film of the same presentation as this was formed by sputtering on the glass substrate 1 1, it was processed 
into the stripe pattern according to the well-known FOTORISO process, and the back plate board 1 was 
manufactured. 

[0030] Next, after carrying out vacuum deposition of the transparence electric conduction film on the 
above-mentioned glass substrate 21 maintained to the room temperature and processing it into a stripe 
pattern according to a FOTORISO process, it heat-treated in order to increase the conductivity of pair 
Perilla frutescens (L.) Britton var. crispa (Thunb.) Decne. on this transparence electric conduction film, and 
the observer side substrate 2 was manufactured. And minded the sealant 3, the above-mentioned back 
plate board 1 and the observer lateral electrode board 2 were made to heat, and pressurize and unify at 
superposition and the temperature of 200-300 degrees C, and the above-mentioned reflective mold liquid 
crystal display was manufactured. 

[0031] In this way, when the configuration of the metal electrode 12 of the manufactured reflective mold 
liquid crystal display was observed, it has checked that the exterior change was not seen and 
isoagglutination had not produced it as compared with the time of thin film membrane formation of a silver 
alloy. Moreover, it has also checked 95% being shown when the rate of a light reflex is measured, and 



having the outstanding light reflex engine performance. In addition, when the existence of the silver alloy 
thin film which tore off after pasting up a cellophane tape on this metal electrode 12, and was torn off with 
exfoliation of this cellophane tape estimated the adhesion of the above-mentioned metal electrode 12 and 
a glass substrate 1 1, the silver alloy thin film torn off by adhering to the above-mentioned cellophane tape 
was not observed at all, but it has checked having high adhesion. 

[0032] Except for the point which replaced [example of comparison] magnesium with the silver alloy thin 
film of which 4atm(s) % content is done, and used the thin film of a silver simple substance, the reflective 
mold liquid crystal display was manufactured like the example 1. 

[0033] In this way, when the configuration of the metal electrode 12 of the manufactured reflective mold 
liquid crystal display was observed, the silver thin film which some metal electrodes 12 were destroyed and 
was condensed spherically was observed. 

[0034] Moreover, when it tore off after pasting up a cellophane tape on this metal electrode 12, as for the 
above-mentioned silver thin film, all were mostly torn off with exfoliation of a cellophane tape. 
[0035] Except for the point which used the thin film of the silver alloy which replaces [example 2] 
magnesium with the silver alloy thin film of which 4atm(s) % content is done, and contains magnesium 
4atm % and titanium 1atm %, the reflective mold liquid crystal display was manufactured like the example 1. 
[0036] Isoagglutination was not observed by the metal electrode of the obtained reflective mold liquid 
crystal display, and the high light reflex engine performance was shown. Moreover, the silver alloy thin film 
torn off by adhering to a cellophane tape also in the friction test using the above-mentioned Scotch tape 
was not observed, but it has checked having high adhesion. 

[0037] [Example 3] the reflective mold liquid crystal display concerning this example The observer lateral 
electrode board 2 which countered the back plate board 1 and this back plate board 1, and has been 
arranged as shown in drawing 2 , The sealant 3 which makes the two-electrodes boards 1 and 2, such as 
this, unify by the periphery, and the liquid crystal material 4 enclosed among the two-electrodes boards 1 
and 2, such as this, It is arranged behind the polarization film 5 by which the laminating was carried out to 
the external surface of the above-mentioned observer lateral electrode board 2, and the back lateral 
electrode board 1, and the principal part consists of lamps (not shown) used by switching on the light in the 
dark interior of a room of lighting. The above-mentioned back plate board 1 on a glass substrate 1 1 and 
this glass substrate 11 with a thickness of 0.7 micrometers Moreover, width of face of 195 micrometers, 
The ITO thin film 13 which consists of the indium oxide which is prepared in a pitch 210micrometer stripe 
pattern, and contains tin oxide 7.5% of the weight (0.1 micrometers in thickness), It consists of metal 
electrodes 14 which consist of the thin film of the silver alloy which is prepared in the pixel part on this 
ITO thin film 1 3 in the shape of a pattern (rectangle pattern whose one side which has circular hole 
aperture pattern of 70 micrometers of diameters 14a in the center section as shown in drawing 3 is 195 
micrometers), and does 8atm(s) % content of aluminum. The observer lateral electrode board 2 on a glass 
substrate 21 and this glass substrate 21 with a thickness of 0.7 micrometers On the other hand, width of 
face of 195 micrometers, It consists of transparent electrodes 22 which are prepared in a pitch 
210micrometer stripe pattern (stripe pattern of the direction which intersects perpendicularly with the 
above-mentioned metal electrode 14), and consist of a transparence electric conduction film with a 
thickness of 0.2 micrometers. 

[0038] In addition, hole aperture pattern 14a prepared in the center section of the above-mentioned metal 
electrode 14 guides the light of the above-mentioned lamp turned on in case a liquid crystal display is 
driven in the dark interior of a room of lighting to a pixel part. 

[0039] And this reflective mold liquid crystal display is manufactured according to the following production 
processes. 

[0040] First, the thin film of the silver alloy which does 8atm(s) % content of the ITO thin film which 
consists of the indium oxide which contains tin oxide 7.5% of the weight on the glass substrate 11 
maintained to the room temperature, and aluminum was formed by sputtering, after processing the above- 
mentioned silver alloy thin film into the above-mentioned rectangle pattern which has a hole aperture 
pattern according to a well-known FOTORISO process, the above-mentioned ITO thin film was processed 



* into the above-mentioned stripe pattern, and the back plate board 1 was manufactured. 
[0041] Next, after carrying out vacuum deposition of the transparence electric conduction film on the 
above-mentioned glass substrate 21 maintained to the room temperature and processing it into the above- 
mentioned stripe pattern according to a FOTORISO process, it heat-treated in order to increase the 
conductivity of pair Perilla frutescens (L) Britton var. crispa (Thunb.) Decne. on this transparence electric 
conduction film, and the observer side substrate 2 was manufactured. And minded the sealant 3, the 
above-mentioned back plate board 1 and the observer lateral electrode board 2 were made to heat, and 
pressurize and unify at superposition and the temperature of 200-300 degrees C, and the above-mentioned 
reflective mold liquid crystal display was manufactured. 

[0042] Isoagglutination was not observed by the metal electrode 14 of the obtained reflective mold liquid 
crystal display, and the high light reflex engine performance was shown. Moreover, the silver alloy thin film 
torn off by adhering to a cellophane tape also in the friction test using the above-mentioned Scotch tape 
was not observed, but it has checked having high adhesion. 
[0043] 

[Effect of the Invention] According to invention concerning claims 1-4, the metal electrode of the light 
reflex nature prepared in the back plate board of a reflective mold liquid crystal display Consist of thin films 
of the silver alloy containing the metal which is easy to oxidize from silver, and the thin film of the above- 
mentioned silver alloy has good adhesion with the substrate which constitutes a back plate board 
compared with the thin film of a silver simple substance. And the condensation cannot take place easily 
due to a heating operation, and moreover, since the degree of hardness is high, it becomes possible to 
prevent beforehand damage and the exfoliation from a substrate of the above-mentioned metal electrode 
the assembler of a reflective mold liquid crystal display degree, and during an equipment drive. 
[0044] Therefore, it has the effect that the reflective mold liquid crystal display which was [ that a bright 
screen display is possible and it is hard to produce a display defect ] moreover excellent in reliability can 
be offered. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The cross section of the reflective mold liquid crystal display concerning an example 1. 
[Drawing 2] The cross section of the reflective mold liquid crystal display concerning an example 3. 
[Drawing 3] The important section plan showing the pattern of the metal electrode concerning an example 
3. 

[Drawing 4] The cross section of the reflective mold liquid crystal display concerning the conventional 
example. 

[Drawing 5] The cross section of the reflective mold liquid crystal display concerning the conventional 
example. 

[Description of Notations] 

1 Back Plate Board . 

2 Observer Lateral Electrode Board 

3 Sealant 

4 Liquid Crystal Material 

5 Polarization Film 

1 1 Glass Substrate 

12 Metal Electrode 

21 Glass Substrate 

22 Transparent Electrode 
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